Self-regulation of membrane fluidity. The effect of saturated normal and methoxy fatty acid supplementation on Tetrahymena membrane physical properties and lipid composition.
Tetrahymena cells elongated and desaturated massive supplements of palmitic or lauric acid at nearly twice the rates employed by unfed cells, thereby maintaining constant the physical properties of their membrane lipids. However, when a mixture of the 9- and 10-monomethoxy derivatives of stearic acid was administered, these compounds were incorporated without further metabolism. The marked fluidizing effect of the phospholipid-bound methoxy-fatty acids elicited an immediate reduction in fatty acid desaturase activity, the pattern of change being very similar to that induced by supplements of polyunsaturated fatty acids. The modulation of fatty acid desaturase activity by methoxy-acids clearly seems to be governed by membrane fluidity rather than by some form of end product inhibition of the type which might have been postulated to explain the similar effect caused by polyunsaturated fatty acids.